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(54)    Pouring apparatus for castings 

(57) A pouring apparatus for castings uses separate 
systems for supplying billets and delivering the semi- 
molten material, making It possible to readily modify the 
discharge flows and pressure. A pouring apparatus for 
castings that comprises sofid material supply means 
(13) tor supplying solid material to a melting basin(11); 

heating means (14) for heating the meiting basin (11) to 
semi-melt solid material supplied to the melting basin 
(11); a conveyance chamber (15) provided adjacent to ^ 
the meiting basln(11); and delivery means (17) for dis- 
charging, from a discharge nozzle(16), semi-molten ma- 
terial conveyed from the melting basin (11) to the con- 
veyance chamber (15). 
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Description 

[0001] The present invention relates to a pouring ap- 
paratus used for casting metals containing various al- 
loys, and more particularly to a pouring apparatus used $ 
for pouring metal in a semi-solid or semi-molten state 
that contains globular metal crystals into metal molds. 
[0002] Figure 3 shows an example of a conventional 
pouring apparatus used in the casting of metals. As 
shown, when metal materia! M has been charged into a 
preheating barrel 1, a preheater 3 and a heater 4 of a 
heating chamber 2 are driven. After the metal material 
M placed into the preheating barrel 1 is supplied to the 
heating chamber 2 by the reciprocal action of a plunger 
5, the metal material M is maintained in a semi-molten 
state in the heating chamber 2. While thie metal material 
M is In the preheating barrel 1 it is heated by the pre- 
heater 3, so that after It reaches the heating chamber 2, 
it can be promptly placed into a semi-molten state. 
[0003] When there is a prescribed amount of the 
semi-molten metal material M0 in the heating chamber 
2, a ram cylinder (not shown) pushes the plunger 5 for- 
ward, and at the same time a suction rod 6 advances 
into the heating chamber 2. Asa result, the semi-molten 
metal material M0 in the heating chamber 2 is delivered 
into the mold from the outlet 7, to form the required 
shape. However, because the plunger 5 and suction rod 
6 each communicate with the heating chamber2, when 
the metal material M0 is to be expelled from the outlet 
7, it is not enough just to adjust the suction rod 6; in 
addition, it is also necessary to take the penetration of 
the plunger 5 into consideration. Moreover, the insertion 
of the metal material M into the heating chamber 2 has 
to be done under a constant pressure. Also, because it 
is difficult to seal the heating chamber 2, descaling and 
other such furnace cleaning tasks have been very diffi- 
cult to accomplish. 
[0004] In view of the above, an object of the present 
Invention is to provide a pouring apparatus for castings 
in which, by using different systems to supply the solid 
material and to deliver the semi-molten material, ena- 
bles the delivery amount and delivery pressure to be 
readily modified. Another object is to provide a pouring 
apparatus for castings that facilitates the sealing of the 
melting basin, preventing oxidation of the semi-molten 
material. 
[0005] In order to attain the above object, the present 
invention provides a pouring apparatus for castings 
comprising: solid material supply means for supplying 
solid material to a melting basin; heating means for heat- 
ing the melting basin to semi-melt solid material sup- 
plied to the melting basin; a conveyance chamber pro- 
vided adjacent to the melting basin; and delivery means 
for discharging, from a discharge nozzle, semi-molten 
material conveyed from the melting basin to the convey- 
ance chamber. 
[0006] The above pouring apparatus for castings can 
include a shield block disposed between the solid ma- 

terial supply means and the melting basin. The solid ma- 
terial supply means can be connected to the melting ba- 
sin at a prescribed angle of inclination to the horizontal 
plane. 
[0007] As described above, the pouring apparatus for 
castings according to the present invention uses sepa- 
rate systems for supplying the solid material and deliv- 
ering the semi-molten material, making it possible to 
readily modify the discharge amount and discharge 
pressure. Also, the melting basin and conveyance 
chamber are provided separately so the melting basin 
is sealed, preventing oxidation of the material heated to 
a semi-molten state therein. 
[0008] Moreover, the provision of a shield block be- 
tween the solid material supply means and the melting 
basin prevents backflow of the semi-molten material in 
the solid material supply means. Also, the solid material 
supply means Is connected to the melting basin at a pre- 
scribed ang le of inclination to the horizontal plane, which 
makes it possible for the solid material to be steadily 
inserted by the drive cylinder without dropping into the 
melting basin. 
Further features of the invention, its nature and various 
advantages will be more apparentfrom the following de- 
tailed description of the invention 
[0009] Figure 1 is a cross-sectional view of an embod- 
iment of the pouring apparatus for castings of the 
present invention. 
[0010] Figure 2 is a cross-sectional view of the prin- 
cipal parts of the shield block used in the pouring appa- 
ratus for castings. 
[0011] Figure 3 shows the general arrangement of a 
pouring apparatus for castings according to the prior art. 
[0012] Figure 1 is a cross-sectional view of an embod- 
iment of the pouring apparatus for castings of the 
present invention. The pouring apparatus for castings 
of the present invention shown in Figure 1 comprises a 
solid material supply means 13 thatfeeds solid material 
12 into a melting basin 11, a heating means 14 for heat- 
ing the melting basin 11 to semi-melt solid material 12 
supplied thereto, a conveyance chamber 15 provided 
adjacent to the melting basin 11, and a delivery means 
17 for discharging, from a discharge nozzle 16, semi- 
molten material conveyed from the melting basin 11 to 
the conveyance chamber 15. 
[0013] The solid material supply means 13 comprises 
a hydraulic cylinder 18, a piston rod 19 disposed to be 
able to be axially movable back and forth by means of 
the hydraulic cylinder 18, an input port 20 for inputting 
billets constituting the solid material 12, and an ingot in- 
put port 21. The hydraulic cylinder 18 and piston rod 19 
are set at an angle of 10 to 20 degrees to the horizontal. 
Accordingly, the hydraulic cylinder 18 can be used to 
fully control the volume of billets fed into the melting ba- 
sin 11, so their is no danger of billets entering via the 
billet input port 20 falling under their own weight down 
into the melting basin 11. 
[0014]  The solid material supply means 13isconnect- 
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ed to the melting basin 11 via a shield block 22 The 
sh.eld block 22 is formed of ceramics or the like, and 
has a transit port 22a having a diameter that is approx- 
imately the same as the outside diameter of the solid 
material 12. Solid material 12 inserted into the transit 
port 22a in a semi-molten state can thus be prevented 
from moving backwards from the input port. 
[0015]  A communicating passage 23 formed at the 
lower end of the melting basin 11 communicates the ba- 
sin 11 with the conveyance chamber 15 located there- 
below. The conveyance chamber 15 is thus disposed 
adjacent to the melting basin 11 and is attached at an 
angle of 10 to 20 degrees to the horizontal. A plunger 
24 forming the delivery means 17 is disposed so that it 
can be moved into and out of the conveyance chamber 
15. The plunger 24 is driven by a hydraulic cylinder 25 
The delivery means 17 comprises the plunger 24 and 
the hydraulic cyllnder25 that is the means used to drive 
the plunger 24. The semi-molten material discharge 
amount and discharge pressure can be readily modified 
by adjusting the driving of the plunger 24. A shield block 
26 of ceramics or the like is attached at the side where 
the Plunger24 enters the conveyance chamber 15, pre- 
venting leakage of the semi-molten material. 
[0016]  The communicating passage 23 connecting 
the melting basin 11 with the conveyance chamber 15 
has an opening 23a at the end where the plunger 24 
enters. Thus, the opening 23a is closed off by the plung- 
er 24 when the plunger24 moves a certain distance to- 
wards the conveyance chamber 15, shutting off the 
communication with the melting basin 11 When the 
opening 23a is thus closed off, discharge delivery oper- 
ations by the delivery means 17 is unaffected by varia- 
tions in pressure inside the melting basin 11. 
[0017]  The other end of the conveyance chamber 15 
is connected to a channel 27 that extends to the semi- 
molten material discharge nozzle 16. An outlet28 is pro- 
vided at the end of the conveyance chamber 15 from 
where the plunger 24 enters, for extracting the semi- 
molten material. When the plunger 24 is further retract- 
ed, residual semi-molten materia] and scale and the like 
can be removed via the outlet 28. 

[0018] The channel 27 is formed as an integral part of 
the melting basin 11 and conveyance chamber 15 as- 
sembly, encircled by the heating means 14. The dis- 
charge nozzle 16 is connected to the channel 27 com- 
municated with the conveyance chamber 15, and has a 
level sensor29 for detecting the level of the semi-molten 
material. The discharge nozzle 16 is attached at an an- 
gle of 5 to 15 degrees that elevates the end of the nozzle 
relative to the horizontal plane. When the level sensor 
29 does not detect the liquid levei of the semi-molten 
material, there is no delivery from the discharge nozzle 
16. A heat sensor 30 is attached to the side-wall of the 
channel 27 to detect the surrounding temperature. 
[0019]  The operation of the pouring apparatus for 
castings thus configured will now be described To start 
with, billets 12 are fed in via the input port 20, and are 

urged towards the melting basin 11 by the piston rod 19 
Billets inside the melting basin 11 are heated to a semi- 
molten state by the peripherally-arranged heating 
means 14. The melting basin 11 is charged with the 

s  semi-molten material, which flows through the commu- 
nicating passage 23 into the conveyance chamber 15 
until the liquid surface reaches the level sensor 29 At 
that point, theplunger24 retracts backfrom theconvey- 
ance chamber 15, unblocking the opening 23a 

10 [0020J   When the plunger 24 advances, semi-molten 
matenal is expelled from the discharge nozzle 16 into a 
mold (not shown). The discharge amount and pressure 
can be adjusted by controlling the amount and speed of 
movement of the plunger 24. Except at the initial stage 

" of the pouring of the material into the mold, meaning up 
to the point at which the opening 23a of communication 
passage 23 is closed off by the plunger 24, the delivery 
from the discharge nozzle 16 is not affected by increas- 
es in pressure in the melting basin 11. Also, the shield 

20 block 22 provided on the solid material supply means 
13, as shown in Figure 2, prevents the material from 
flowing backwards. That is, when the pressure in the 
melting basin 11 is raised by the action of the piston rod 
19, the flow of the semi-melt to the shield block 22 pn>- 

ss duces a semi-solid portion 31 that remains stationary at 
high pressures, preventing any backflow. 
[0021]   When the pouring of the semi-melt into the 
mold is completed, the plunger 24 is retracted, opening 
the opening 23a. As a result, the level of the semi-melt 

30 falls, triggering the level sensor29, whereupon the solid • 
material supply means 13 goes into operation, inserting- 
a billet 12 into the melting basin 11. When the level sen- 
sor 29 detects the rise in the liquid level in the channel" 
27causedbytheentryofthebiilet12, the solid material 

« supply means 13 stops operation. The repeated dis- 
charge and suction of the semi-melt in the discharge 
nozzle 16 prevents cooling of the semi-melt. The billets 
12 can be continuously and automatically fed into the 
input port 20 by the reciprocating action of the cylinder 

•w piston-rod. 

[0022] Thus, as described in the foregoing, in accord- 
ance with this invention, a solid material supply means 
13 is used to supply the billets, and a separate delivery 
means 17 Is used to deliver the semi-melt. This makes 

« tpossibletomodifythedischargeflowandpressure us- 
ing Just the delivery means 17, and to separate billet 
supply operations. Also, since the melting basin 11 is 
always sealed, the semi-molten material is always pro- 
tected from oxidation. Because no drain valve is re- 
quired along the entire extent of the plunger stroke the 
amount of residual melt is minimized. Moreover, thermal 
efficiency is improved by the fact that the flow channel 
is foimed as an integral part of the melting basin 11. 
[0023]  The present invention having the foregoing 

& configuration provides the following effects. " 
[0024]  The pouring apparatus for castings according 
to the present invention comprises a solid material sup- 
ply meansforsupplying solid materialtoamelting basin 
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ed to the melting basin 11 via a shield block 22 The 
shield block 22 is formed of ceramics or the like and 
has a transit port 22a having a diameter that is approx- 
imately the same as the outside diameter of the solid 
material 12. Solid material 12 inserted into the transit 
port 22a in a semi-molten state can thus be prevented 
from moving backwards from the input port. 
[O015]  A communicating passage 23 formed at the 
lower end of the melting basin 11 communicates the ba- 
sin 11 with the conveyance chamber 15 located there- 
below. The conveyance chamber 15 is thus disposed 
adjacent to the melting basin 11 and is attached at an 
angle of 10 to 20 degrees to the horizontal. A plunger 
24 forming the delivery means 17 is disposed so that it 
can be moved into and out of the conveyance chamber 
15. The plunger 24 is driven by a hydraulic cylinder 25. 
The delivery means 17 comprises the plunger 24 and 
the hydraulic cylinder 25 that is the means used to drive 
the plunger 24. The semi-molten material discharge 
amount and discharge pressure can be readily modified 
by adjusting the driving of the plunger 24. A shield block 
26 of ceramics or the like is attached at the side where 
the plunger 24 enters the conveyance chamber 15, pre- 
venting leakage of the semi-molten material. 
[0016]  The communicating passage 23 connecting 
the melting basin 11 with the conveyance chamber 15 
has an opening 23a at the end where the plunger 24 
enters. Thus, the opening 23a is closed off by the plung- 
er 24 when the plunger 24 moves a certain distance to- 
wards the conveyance chamber 15, shutting off the 
communication with the melting basin 11. When the 
opening 23a is thus closed off, discharge delivery oper- 
ations by the delivery means 17 is unaffected by varia- 
tions in pressure inside the melting basin 11. 
[0017]  The other end of the conveyance chamber 15 
is connected to a channel 27 that extends to the semi- 
moften material discharge nozzle 1S. An outlet28 is pro- 
vided at the end of the conveyance chamber 15 from 
where the plunger 24 enters, for extracting the semi- 
molten material. When the plunger 24 is further retract- 
ed, residual semi-molten material and scale and the like 
can be removed via the outlet 28. 
[0018]  The channel 27 is formed as an integral part of 
the melting basin 11 and conveyance chamber 15 as- 
sembly, encircled by the heating means 14. The dis- 
charge nozzle 16 is connected to the channel 27 com- 
municated with the conveyance chamber 15, and has a 
level sensor 29 for detecting the level of the semi-molten 
material. The discharge nozzle 16 is attached at an an- 
gle of 5 to 15 degrees that elevates the endof the nozzle 
relative to the horizontal plane. When the level sensor 
29 does not detect the liquid level of the semi-molten 
material, there is no delivery from the discharge nozzle 
16. A heat sensor 30 is attached to the side-wall of the 
channel 27 to detect the surrounding temperature. 
[0019] The operation of the pouring apparatus for 
castings thus configured will now be described. To start 
with, billets 12 are fed in via the input port 20, and are 

urged towards the melting basin 11 by the piston rod 19 
Billets inside the melting basin 11 are heated to a semi- 
molten state by the peripherally-arranged heating 
means 14. The melting basin 11 is charged with the 

5   semi-molten material, which flows through the commu- 
nicating passage 23 into the conveyance chamber 15, 
until the liquid surface reaches the level sensor 29. At 
that point, the plunger24 retracts backfrom the convey- 
ance chamber 15, unblocking the opening 23a. 

» [0020]  When the plunger 24 advances, semi-molten 
matenal is expelled from the discharge nozzle 16 into a 
mold (not shown). The discharge amount and pressure 
can be adjusted by controlling the amount and speed of 
movement of the plunger 24. Except at the initial stage 

« of the pouring of the material into the mold, meaning up 
to the point at which the opening 23a of communication 
passage 23 is closed off by the plunger 24. the delivery 
from the discharge nozzle 16 is not affected by increas- 
es in pressure in the melting basin 11. Also, the shield 

*> block 22 provided on the solid material supply means 
13, as shown in Figure 2. prevents the material from 
flowing backwards. That is, when the pressure in the 
melting basin 11 is raised by the action of the piston rod 
19, the flow of the semi-melt to the shield block 22 pro- 

25 duces a semi-solid portion 31 that remains stationary at 
high pressures, preventing any backflow. 
[0021]   When the pouring of the semi-melt into the 
mold is completed, the plunger 24 is retracted, opening 
the opening 23a. As a result, the level of the semi-melt 

so falls, triggering the level sensor 29, whereupon the solid 
material supply means 13 goes into operation, inserting 
abillet 12 into the melting basin 11.When the level sen- 
sor 29 detects the rise in the liquid level in the channel 
27 caused by the entry of the billet 12, the solid material 

35 supply means 13 stops operation. The repeated dis- 
charge and suction of the semi-melt in the discharge 
nozzle 16 prevents cooling of the semi-melt. The billets 
12 can be continuously and automatfcaily fed into the 
input port 20 by the reciprocating action of the cylinder 

40 piston-rod. 

[0022] Thus, as described in the foregoing, in accord- 
ance with this invention, a solid material supply means 
13 is used to supply the billets, and a separate delivery 
means 17 is used to deliver the semi-melt. This makes 

4* Itposslbleto modifythe discharge flow and pressure us- 
ing just the delivery means 17, and to separate billet 
supply operations. Also, since the melting basin 11 is 
always sealed, the semi-molten material is always pro- 
tected from oxidation. Because no drain valve is re- 

so quired along the entire extent of the plunger stroke, the 
amount of residual melt is minimized. Moreover, thermal 
efficiency is improved by the fact that the flow channel 
is formed as an integral part of the melting bash 11. 
[0023] The present invention having the foregoing 

55 configuration provides the following effects. 
[0024] The pouring apparatus for castings according 
to the present invention comprises a solid material sup- 
ply means forsupplying solid materia] to a melting basin, 



5 EP 1 275 451 A2 6 

heating means for heating the melting basin to semi- 
melt solid material supplied to the melting basin, a con- 
veyance chamber provided adjacent to the melting ba- 
sin, and delivery means for nozzle-discharge of semi- 
molten material conveyed from the melting basin to the 
conveyance chamber. Because separate systems are • 
used for supplying the solid material and delivering the 
semi-molten material, adjusting of the discharge 
amount and pressure is facilitated. In addition, the solid 
material can be supplied to the;melting basin at a low 
pressure. 
[0025] The shield block provided between the solid 
material supply means and the melting basin prevents 
backflow of the semi-molten material in the solid mate- 
rial supply means. Also, the solid material supply means 
is affixed to the melting basin at an inclined angle to the 
horizontal plane, enabling the billets to be steadily fed 
by the drive cylinder without the billets dropping down 
into the melting basin. 
[0026]  The semi-molten material can flow under its 
own weight from the melting basin into the conveyance 
chamber, forming a natural supply system. The dis- 
charge means consists of a plunger that moves in and 
out of the conveyance chamber, and means for driving 
the plunger, making it possible to readily adjust semi- 
molten material discharge flow and pressure by adjust- 
ing the operation of the plunger. 
[0027]   The conveyance chamber has an opening at a 
passage that communicates with the melting basin, dis- 
posed at the starting position of direction of the forward 
movement of the plunger. This makes it possible to re- 
duce pressure variations imparted to the melting basin 
when the semi-molten material is being discharged from 
the nozzle. The discharge nozzle is connected to the 
channel connected with the conveyance chamber, and 
has a level sensor for detecting the level of the semi- 
molten material, which helps to control the amount of 
semi-molten material in the melting basin. 
[0028]   The discharge nozzle is attached at an upward 
angle relative to the horizontal plane, which prevents 
dripping from the nozzle. The conveyance chamber has 
an outlet for draining off semi-motten material, facilitat- 
ing the removal of residual material from the melting ba- 
sin. Thermal efficiency is improved by forming the flow 
channel as an Integrated part of the melting basin. 

to the conveyance chamber (15). 

2. A pouring apparatus according to claim 1, wherein 
a shield block (22) is provided between the solid 

5       material supply means (13) and the melting basin 
(11). 

3. A pouring apparatus according to claim 1 or 2, 
wherein the solid material supply means (13) is con- 

10      nected to the melting basin (11) at a prescribed an- 
gle of inclination to a horizontal plane. 

Claims 

1. A pouring apparatus for castings comprising: solid 50 
material supply means (13) for supplying solid ma- 
terial to a melting basin (11); heating means (14) for 
heating the melting basin (11) to semi-melt solid 
material supplied to the melting basin(11); a con- 
veyance chamber (15) provided adjacent to the 55 
melting basin (11); and delivery means (17) for dis- 
charging, from a discharge nozzle (16), semi-mol- 
ten material conveyed from the melting basin (11) 
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